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R&D has Contributed to Significant U.S. Wind Industry
Innovation and Cost Reduction

National laboratories and federal wind test centers have enabled
cost-effective development and validation of highkrisk innovative wind
technologies for over four decades

Sample DOE R&D
Innovations
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CostReduction Enables Increased Deployment
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The collection of intelligent and novel technologies that compmsxt-generation wind technologyan
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The 1980's The 1990's 2000 & Beyond
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Turbines Have Grown Larger in Diameter
But Towers have remained around 80m
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DOE Tall Wind Technology Development
Brief History
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http://amlsuperconductivity.com/applications/energy/doe-approved-wind-turbine-solution/
http://amlsuperconductivity.com/applications/energy/doe-approved-wind-turbine-solution/
https://youtu.be/XizC5spy3mg
https://youtu.be/XizC5spy3mg

Big Adaptive Rotor Initiative

Technology Innovation and Testing

Advanced technology is required to design and —

manufacture very largdow specific power density S—

rotorsthat are lightweight, durable, and high e U, e

performing. In addition, transportation and other

logistical challenges for tall wind applications - Ay

must be addressed. .
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Transportation and Logistics Challenges of Larger Blade
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Taller Towers
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Atmosphere to Electrons (A2e)
Wind Plant Designmprovements

Real-time flow monitoring
* Remote sensing in-the-locp
* Turbine-turbine communications
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Advanced Turbine Technologies
* Adaptive rotors
* Site-specific designs
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Plant-wide flow control
* Wake steering for loss reduction
* Continuous whole plant LCOE optimization




National Offshore Wind Strategy

Offshore Wind Represents a Significant
Opportunity for the Nation
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Distributed Wind
Major Untapped Potential in Rural America

Significant Market Potential

US Small Wind Exports, 2015
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Siting and Environmental Research

Motivation: Developtechnical solutions to allow for wind development in areas
where regulatory restrictions associated with radar interference,
wildlife impacts, or human use conflicts would otherwise prevent it.

Better understand and model risk Developmitigation solutions
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Wind Turbine Radar Interference Mitigation
Focus Strong Federal Strategy and Collaboration

SNL TSPEAR WiRdrmEvaluation Tool MIT-LL Increased Range Resolution Algorithm SENSR Wind Turbine Spec Development

Strategic Theme 1. Strategic Theme 2: Strategic Theme 3:
Improve capacity to evaluate the Develop and deploy mitigation Encourage the development of next
impacts of wind energy on sensitive| measures to increase resilience of | generation radars resistant to wind
radars existing radars to wind turbines turbine interference

2015 Memorandum of Understanding (MOU) establishes working group (WTRIM WG) to collectivel
develop and deploy mitigation approaches, allows significant leverage of DOE funds

Key partners: DOD Siting Clearinghouse, FAA, NOAA, BOEM, DHS
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https://tethys.pnnl.gov/
https://windexchange.energy.gov/
https://eerscmap.usgs.gov/uswtdb/
https://bit.ly/2H6yfQ3
https://oeaaa.faa.gov/oeaaa/external/gisTools/gisAction.jsp?action=showLongRangeRadarToolForm
https://bit.ly/2kDosYD

Workforce Development

DOE helps ensure a robust domestic workforce

Collegiate Wind
Competition (CWC)
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We Can Do More Across All Regions
U.S. Wind Resources are Among the Best in the World

Untapped Wind Market

The combined landased and offshore =
Potential in All 50 States

domestic, sustainable wind resource
potential is more than 10 times greater than
the total U.S. electricity demand
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THANK YOU

wind.energy.gov
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